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Intervention strategies for alleviating problems in
international co-operative design projects
L-C. Lee National Taipei University of Technology, Taiwan
A. Woodcock Coventry University, UK
S.A.R. Scrivener Coventry University, UK

Abstract
Small design teams engaged on co-operative work in the international arena typically find
themselves beset by problems relating to time schedules, inadequate briefs, information flow and
communication, project management, language and cultural issues. Such problems, when arising in
projects of short duration, and not having the benefits of dedicated management, may increase
project length, decrease the efficiency and satisfaction of project members (and reduce their
willingness to participate in such ventures again) and reduce the extent to which the finished design
meets the initial requirements.
This paper outlines a series of low cost, high impact intervention strategies to assist design teams
working in this area. The starting point for the development of these strategies was the development
of a method to uncover and trace problems through the design process. The method we developed
to do this is described. Along with the resultant intervention strategies and an assessment of their
efficiency.
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Intervention strategies for alleviating problems in
international co-operative design projects
Introduction
Small international design projects are becoming more prevalent as a means of quickly getting
products to market. Such projects may involve a designer located in the target market heartland and
a client and manufacturer in another country. For example, this research involved UK designers
and Taiwanese clients. Such ventures are sponsored by the Taiwanese government as a means of
promoting Taiwanese design. The benefits for the client are that the designer, being based in the
target market is better able to design a product that meets the needs of that market through his first
hand knowledge of it. Although such alliances generate advantages for partners, problems may arise
when trying to communicate across different disciplines, languages, borders and time zones. Such
problems may impede the progress and the eventual success of the project, and may be difficult for
small companies to overcome.
In such projects the designers, clients and the project manager may not meet up face to face during
the project, or only at its inception, as it is costly and difficult to arrange when key people may be
very busy. This means that any design communication which does take place has to be done at a
distance either synchronously (through the use of videoconference and telephone) or
asynchronously (mediated by fax, mail, email or image transfer). This in itself may be a cause of
problems and is certainly likely to exacerbate any which do occur, as their probable resolution is
more difficult.
The overall aim of the research was to understand the nature of problems arising in international cooperative design projects and to develop methods for uncovering and alleviating them. In order to
achieve this it was necessary to develop a method which would allow the identification of problems
during design sessions and determine whether and how these were resolved in later sessions. The
final outcome of the research was a set of low cost procedures which could be implemented by
design teams.

Discovering problems arising in ICDPS
At the start of the research we conducted a literature review, which indicated the type of problems
arising in international co-operative projects. These related to information flow and communication
(e.g. Enshassi, 1994; McDonough and Kahn, 1997), project management (e.g. Hetland, 1994;
Eggington, 1996), language and culture (e.g. Schneider, 1994; Cleland, 1994), political and
economic (e.g. Pandia, 1994; Coates, 1985). However, the literature seldom provided an in depth of
analysis of the type of problems that occurred or differentiated between different stages of the
design process. Information of this nature was required in order to develop solutions to design
teams on how to deal with such issues when they arise.
In order to supplement the review, a retrospective analysis of project documents from the preconcept to detailed design stages of over 20 international product design projects (such as the
design of computer and peripherals, communications and domestic equipment) commissioned by
CETRA (China External Development Trade Association) between 1993 and 1997 (see Woodcock,
Lee and Scrivener 2000) revealed additional problems relating to brief specification and
participation (e.g. key members of the project were not always available to verify
decisions).Typically these projects were characterised by a small number of actors (the mean
number of designers was 6) with an average project duration of 5.9 months.
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From these projects, 143 problems were identified and classified into the categories elucidated
above. Just over 70% of these problems were classified as having a medium or high impact on the
project, with only 50% of them being resolved during the lifetime of the project; and just under
70% were deemed in part as relating to the inter-nationality of the project. This appears to be a high
number of problems, which may well impede the design process (i.e time spent on resolution of
problems cannot be equated with making progress on the design itself).
The prevalence of problems in these design projects should be a cause of concern for anyone
commissioning an international project. Typically problems will affect the satisfaction of the project
participants, their ability to work together, the quality of the end result and the efficiency with
which that result will be achieved. It was hypothesized that if we knew more about the lifecycle of
problems within international design projects we could develop low cost strategies that would
enable design teams to anticipate and rectify problems before they had a major impact on the
design.
Therefore, to further our understanding of the ontology of problems in international collaborative
design projects we set up a controlled, realistic case study to gather information for the
identification and collection of problems as they occurred. Such a case study would add to our
knowledge by providing a complete set of project documentation; take into account the use of
different forms of communication (and the problems especially associated with these); characterise
the emergence of problems in different stages of product design; and provide detailed information
for us to generate intervention strategies. Such a strategy would be in line with that proposed by
Collins (1995) who stated that managerial and communication problems arising during a new
product development project can be alleviated through active intervention in looking at the
problems and deriving solutions.
The next section focuses on the way in which potential and actual problems were identified during
the case study, prior to an explanation of the development of the intervention strategy, which could
be used to alleviate them. The final section of the paper assesses the usefulness of the intervention
strategy in a second design project.

Method for uncovering problems in design projects
In this section we will introduce the data collection and analysis procedure used to uncover
problems in a short duration, product design project similar to those supported by CETRA (China
External Trade Development Council) and which were used in the earlier stages of our analysis (see
above). It is believed that such an approach is generalisable to other design projects. In identifying
potential and actual problems during the ICDP we hoped to:
•
•
•

understand why they occurred
understand the context in which they occurred
assess their effects in terms of the design progress

Description of project
Three participants formed the design team, a UK product design consultant, a mediator and a client
in Taiwan. The design brief was to design a laminator for small offices and was issued by the client,
who was an office product manufacturer having an in-house design team. The project was studied
from preparation to detail development over a period of approximately two months.
Communication between project members was supported by synchronous and asynchronous
communication technologies namely a face-to-face meeting, telephone, videoconferencing, postal
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mail, facsimile, email and World Wide Web (WWW). The project was completed successfully,
though not to schedule.

Data collection
In terms of data collection, all synchronous communication was observed and recorded during the
videoconferencing sessions, and asynchronous communication was monitored in the intervening
periods.
These records were subsequently analysed to provide reference material for semi structured
interviews and debriefing sessions. The interviews were held with both the designer and the client
to establish what kind of problems they had experienced during the videoconferencing sessions and
the problems they perceived in remote interaction. No prejudgement was made regarding the nature
of the problems that emerged, i.e. we were equally interested in technological and managerial
issues.
The debriefing sessions occurred after the tapes had been analysed. These were used to confirm
problems that had arisen in the session and the researcher’s interpretation of the discourse.
Typically the videotape was reviewed, accompanied by its transcript with participants so that
material (i.e., the design session) was in their minds during questioning. The video therefore
provided visual cues (Tang and Isaacs, 1993), which participants could use to elaborate important
events. Through the use of debriefing it was possible to compare the reactions and perceptions of
each participant to incidents which had been designated as potential or actual problems by the
researcher in the light of his experience as a designer and from our prior research (see above).

Data analysis
This section considers the methods employed to identify potential and actual problems and trace
their resolution or otherwise, through the design life cycle. The session transcripts and other
discourse were inspected to determine whether they contained any instances where discourse was
not centred on the design, but related to a problem (such as a missing piece of information, a
communication breakdown). At such times the design team would not be focused on the design
itself but on the problem. These were classified as ‘actual problems’ firstly in terms of whether they
related to one of the categories that had emerged from our earlier investigations (e.g. information
flow and communication, brief specification); and secondly in terms of breakdown analysis (see
below).
Likewise during the course of the analysis the researcher also found it useful to note those times
when one party promised to do something (e.g. send a specification). These were classified as
'potential problems', because if the commitment was not honoured it might lead to a problem later
in the project lifecycle.

Breakdown analysis
A breakdown in design communication may be defined as an occasion when the actors have to stop
work on their main activity because they become conscious of some issue which prevents their
continuation on it. For example, during design interaction, participants send and received messages
to each other. If something happens to cause a failure in the receipt or understanding of a message,
this may force participants to shift their attention away from the primary task to resolve the
problem.
Scrivener et al. (1996) defined 6 types of breakdowns as being between user-user, user-task, usertool, user-environment, task-tool and tool-environment interaction. These relationships are
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represented in Figure 1, and refer to vectors 1, 2, 3, 4, 5 and 6 respectively. For example, a userenvironment breakdown occurs ‘when the users becomes conscious of some property of the
environment’. Similar interruptions may occur between one user and another and between a user
and tool. For instance, participants using the videoconferencing system to complete a task, may be
interrupted by a software crash (e.g., whiteboard may not work). This interruption ceases
communication about the design problem and compels the participants to take action, either by
restoring the application, or using an alternative method to interact with their design partner, such as
gesture. This is described as a user-tool breakdown.
Breakdown analysis has been used previously by the authors to understand problems in design
communication over a distance, for example in the ROCOCO project between designers in
Australia and UK Scrivener et al. (1996) and in the FashionNet project during which breakdown
analysis was applied as a tool to measure usability. In this, Woodcock and Scrivener (1999)
determined that breakdown analysis ‘clearly identified the nature of the problem, the impact on the
overall quality of the interaction and the ability of the designers to perform the task using the tools
at their disposal’.
3

Environment A

6

5

1

Tool A

Tool B

User A

User B

Task A
Subsystem A

4

Environment B

Task B
Subsystem B

2

Figure 1: Interaction between two human-computer subsystems. Adapted
from Scrivener, et al., 1996, p.163.
The two way classification of problems were seen as complimentary and provided more detail on
the reasons behind a particular problem. For example, a problem could be classified as relating to
technology – however, breakdown analysis would enable us to determine whether this was
associated with the user, the task or the tool (e.g. whether difficulties arose because a particular tool
would not run under the system configuration, or arose because the designer did not know how to
use it properly).

Uncovering potential and actual problems
We were not concerned with classifying all significant design related events such as discussion,
problem solving, negotiation and decision making. Although these may produce disagreements
between members of the design team having different viewpoints, these are seen as a natural part of
design progression. Neither were we interested primarily in the use of different forms of
communication to advance design discussion, except in those instances where actors used different
modes of communication to resolve a particular problem (e.g. request material which had been
promised but which was not forthcoming).
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What we were interested in, and what could only be achieved through careful analysis of the
transcripts, was in finding clear verbal expressions of problems or breakdowns (i.e. a time when the
actors attention was taken away from the primary task) and then uncovering the origin of this
problem either through discussion with the participants or in the explanation of the transcripts of
earlier sessions. Once we know that a certain action may give rise to a problem in the future then
we can develop guidelines to reduce the likelihood of a potential problem turning into an actual one.
For example, when an agreement is made, especially during a meeting, this could be targeted as a
‘potential problem’ on the assumption that it is possible participants might disagree/disregard such
an agreement in the future time. Potential problems may be found in both synchronous (e.g.,
transcripts of videoconferencing sessions) and asynchronous communication (e.g., emails). Through
the identification of these in the case study we could develop a set of recommendations which can
be used to alert small design teams to possible problem areas.
Obviously, not all problems have their antecedents in the history of the design discourse. These
problems arise spontaneously and are usually not within the control of the actors (for example, they
may be interrupted by visitors, there may be a system breakdown or one of the team may use
unfamiliar terminology). When an interruption occurs, the design task terminates because the
participants need to pay attention to and spend time on repairing the breakdown. If the breakdown
cannot be resolved, the design task will cease. If the breakdown is repaired design activity resumes.
The documentation of such events can inform the development of guidelines to reduce the number
of spontaneous problems.
In summary, the following stages were undertaken to discover problems
1. Record (and where possible observe) design activity
2. Transcribe design discourse where necessary (eg from video records)
3. Note those times where there is a breakdown in design related communication, such
occurrences are usually flagged verbally, for example one participant may ask another to repeat
a certain phrase, say it another way or ask for a translation; participants may indicate that they
cannot ‘see’ drawings imported on to the whiteboard
4. Code the problem as relating to time, information flow and communication, brief-specification,
project management, participation, language (and culture), political and economic, product and
quality, technology and environment and where appropriate in terms of breakdown analysis
5. Assess whether the problem arose spontaneously or had it’s origins in earlier sessions (e.g.
design activity could not be progressed because certain information had not been provided on
time)
6. Note whether any agreements or promises had been made which might give rise to problems in
the future
7. Check the interpretation of the coding of the problem (and whether it was seen as a problem)
with the actors and get their views on the session, using the edited video and transcripts as
prompts.
Although a verbatim transcription of the design sessions is not essential for uncovering actual
problems, it is useful for tracing the origin of non spontaneous problems, which may have their
origins in previous meetings or project documents.
Tracing non spontaneous problems requires the researcher to;
1. Inspect previous documents looking for likely antecedents to the actual problem e.g. an
agreement was made to provide information by a certain date
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2. Mark these as ‘possible problems’
3. Verifying the relationship between the possible and actual problems with the actors.

Results from the case study
50 problems were found through the course of the case study with most of these occurring early in
the project (during design briefing, analysis and the first concept stage). Just over a third of these
related to information flow and communication, a further sixth were related to project management.
This was further substantiated by breakdown analysis, revealing that 21 problems related to useruser breakdowns and that these could mostly be attributed to language issues (this also applied to
potential problems, see Table 1).
By using the steps outlined above, we found the following relationships between potential and
actual problems (see Table 1) for the design project described above. From this it can be seen that it
was possible to trace problems through the design lifecycle, and that some of the problems were of
long duration.
Although the aim of the research was not primarily to develop a method for tracing the effect of
problems on design activity, but in determining ways in which these could be reduced in future
projects, this method leads us to a set of problem predictive events that we can look for when
managing projects. The next part of the paper considers the development of the intervention
strategy and evaluates its efficacy when used in a small design project.

Development of the intervention strategy
The literature review, our investigation of project documents and the case study outlined above led
us to believe that it might be relatively easy to reduce the number of problems commonly faced by
small international collaborative design projects (ICDPs). To this end we developed an intervention
strategy, which could be used by either project managers or the design team itself to reduce
problems. It should be noted that small ICDPs of this nature may not be formally managed, be well
specified or cognisant of the special nature of problems which might arise in international cooperative design projects. For example, when working in close proximity or the same time zone it is
relatively easy to request and promptly receive information, when there is only one hour during
which synchronous communication can take place (as in Taiwan-UK collaboration) it is less easy to
arrange some matters, or to keep a check on progress. As such the design team may become
overwhelmed by problems. In our previous paper (Woodcock, Scrivener and Lee, 1999) we
suggested that designers should be formally educated in the skills needed for them to work
productively in this environment (e.g. in terms of training in videoconferencing, multi-tasking and
project management). In this paper we consider a different approach, i.e. an intervention strategy,
consisting of a plan to prevent problems from arising and the development of a set of actions to
resolve problems once they have emerged.
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Stage
Technical Trial

Possible Problems
Design requirement discussed
Design requirement discussed
Agreement made (n-pt)
Agreement made (pt)

N
1
3
3
1

Actual Problems
-----------  Lack of information
-----------  Misunderstanding

Inter-meeting 1





N
1
3

Failure to fulfill an agreement
Failure to fulfill an agreement
Lack of information
Misunderstanding
Lack of understanding
Scheduling the follow-up meeting

3
1
1
2
2
1

2
2
1
1
1
2

Design Briefing Design requirement discussed
Design requirement discussed
Design requirement discussed
Meeting arranged
Agreement made (pt)
Design requirement discussed
Design requirement discussed
Client’s viewpoint
Inter-meeting 2

1
2
2
1
2
2
1
1

Client’s viewpoint
Design Analysis Design requirement discussed
Design requirement discussed

1
1
2

Meeting arranged
Inter-meeting 3 Renegotiation of the schedule
Client’s viewpoint
Concept
Design requirement discussed
Development
Design requirement discussed
Design requirement discussed
Design requirement discussed

1
1
1
1
2
1
1

----------- 
----------- 

Renegotiation of the schedule
Meeting arranged
Agreement made

1
1
1

----------- 
----------- 

Failure to fulfill an agreement
Inaccurate translation
Omission of translation
Client inconsistency of viewpoint
Misunderstanding
Addition or modification of
design requirement
Scheduling the follow-up meeting
Failure to honour deadline
Client inconsistency of viewpoint
Failure to resolve viewpoints
Misunderstanding
Lack of understanding
Addition or modification of design
requirement
Failure to honour deadline
Scheduling the follow-up meeting

1
1
1
1
1
1






Ignore an agreement
Failure to fulfill an agreement
Failure to resolve viewpoints
Lack of understanding
Scheduling the follow-up meeting

1
1
1
1
1

Failure to fulfill an agreement
Inaccurate translation

1
1

-----------------------------------------

----------- 
----------- 

-----------------------------------------






Inter-meeting 4
Concept
Refinement 1

Agreement made
Design requirement discussed
Design requirement discussed
Meeting arranged
Agreement made (n-pt)
Design requirement discussed

-----------------------------------------

Inter-meeting 5
Concept
Refinement 2
Total

41

1
1
1
1
2
1
1
1
1

40

Table 1: Possible Problems becoming Actual Problems
Key -N= number of occurrences, n-pt = non preordained time, pt= preordained time

Intervention strategies for preventing and overcoming problems
The intervention strategy consisted of
1. a set of interventions to inhibit the onset of problems or reduce their severity
2. recommendations for effective working during meetings (i.e. project start-up, pre-meeting,
meeting and post-meeting stages in the project)
This required project participants (or the manager) to adopt an action research approach to change
and improve their situation. Once they realized a problem was going to occur they should intervene
immediately. The following section summarises the two parts of the strategy.
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Interventions
Table 2 shows, for each potential problem, the intervention strategy that is required to reduce its
likelihood of developing into an actual problem. The third column illustrates the type of problem
that might arise without such intervention.
Potential Problems
Agreement made

Translation issues

Viewpoint from the
client or client’s
colleagues

Renegotiation of the
schedule
Design requirement
discussion
(during a meeting)

Design requirement
discussion
(before or after a
meeting)

Proposed Intervention Strategies
Actual Problems
1 Make notes for any agreements
 Failure to fulfill agreement
2 Verbal reminder of the actions
 Ignoring agreement
 Lack of information
3 Record on minutes and distribute
4 Trace the actions and remind
1 Translate the discourse
 Inaccurate translation
2 Explain requirements to the designer  Omission of translation
3 Help to define terminology and
 Misunderstanding
correct misinterpretations
 Lack of understanding
1 Assure the elaboration of the product  Client inconsistency of
design brief
viewpoint
2 Encourage project members to attend  Lack of information
meetings
3 Suggest that the client reaches a
common ground within their
organisation
1 Explain the consequence of delays
 Failure to honour deadline
1 Translate the discourse for both sites,
mostly for the designer
2 Explain the design requirement
3 Refer to agenda items
4 Enhance communication flow
1 Monitor email exchanges
2 Phone participants to resolve
misinterpretations

Failure to resolve viewpoints
Lack of understanding
 Misunderstanding








Lack of understanding
Failure to honour deadline

Table 2: Summary of intervention strategies
As can be seen from Table 1, most of the interventions relate to good project management. For
example, minuting meetings, producing action lists and reminders of approaching deadlines. Such
interventions will prevent actual problems from arising such as failure to fulfill an agreement,
ignoring an agreement and lack of information to discuss design requirements. Similarly, for
dealing with translation issues, intervention strategies required a translator to be present to clarify
design requirements, help to redefine the terminology and correct any misinterpretations during
meetings. These actions should affect the number of problems relating to inaccurate translation,
omission of translation, misunderstanding and lack of understanding. The mediator in this case
study was not proactive, and as such had not undertaken many of these actions. Considering the
findings of the review and the analysis of CETRA project documents, the main problem for ICDP’s
is that they fall behind schedule. The intervention strategies outlined above will reduce this
likelihood and create greater satisfaction amongst participants.
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Recommendations for effective working during meetings
Meetings are of prime importance in design projects as they are the time when decisions are made,
and design ideas approved. It is therefore essential that they be well managed. Table 3 summarises
the type of intervention strategies that could be employed to facilitate such events
Stages
Proposed Intervention Strategies
Project start- 1 Train participants to use
up
communication media
appropriately
2 Assure the elaboration of the
product design brief

Pre-meeting

During the
meeting

Problems Targetted
1.1 Whiteboard does not work properly
1.2 Difficult to do the task
1.3 Slow transmissions speed
2.1 Lack of information
2.2 Addition or modification of design
requirements
2.3 Failure to fulfil agreements
3.1 Lack of understanding
3.2 Misunderstandings
4.1 Lack of feedback and response

3 Provide a shared vocabulary for
the project
4 Define the rules of feedback and
response
5 Develop and collect agenda items 5.1 Failure to resolve viewpoints
and distribute them by email
6 Suggest pre-discussion
7 Monitor and contact participants 7.1 Lack of understanding
7.2 Failure to honour deadlines
8 Facilitate and resolve
8.1 Misunderstanding
communication and translation
8.2 Lack of understanding
issues
8.3 Failure to resolve viewpoints

9 Overcome technological
9.1 Difficult to do a design task
breakdowns (technological
9.2 Slow transmission speed
training)
9.3 ISDN connection interrupted
10 Make notes of agreements
10.1 Failure to fulfil agreements
11 Remind participants of
10.2 Ignoring agreements
agreements and actions
Post-meeting 12 Record and distribute minutes 12.1 Failure to fulfil an agreement
13 Trace agreements and monitor 13.1 Ignore an agreement
progress towards completion
14 Monitor and contact participants 14.1 Failure to honour deadlines
to remind them of the
consequences of delays
Table 3: Intervention strategies to be employed around meetings
The rationale behind the development of these strategies is outlined below:
During project start-up, participants might find themselves working with unfamiliar technology (eg
videoconferencing, or use of the web). Not only do such tools require technical knowledge to set
up, and resolve problems they also require a different way of working. If these issues are not dealt
with at the start of the project they may seriously impede progress later on by creating problems
relating to whiteboard and other applications misuse, slow transmission speed and participants
being nervous of the new technology.
For meetings to be effective, steps should be undertaken, whether by the project manager or the

Durling D. & Shackleton J. (Eds.) Common Ground : Design Research Society International Conference 2002, UK. ISBN 1-904133-11-8

10

participants themselves to produce an agenda, which can be distributed prior to the meeting, so that
all participants can consider the issues in advance, discuss them with their colleagues and bring
necessary documents to the meeting.
During the meeting, participants should be alert to the possibility of misunderstandings and have a
translator on hand and also someone who can help with technological breakdowns. Anecdotal
evidence from this and other studies suggests that non academic users of technology face a very
steep learning curve before they can use technology to its most optimum effect. Training and
installation manuals are not enough to enable them to work effectively or to rectify problems when
they arise in a working context.
Post meeting follow ups should include circulation of the minutes, action items and careful
monitoring of participants to ensure that deadlines and promises are honoured.

Evaluation of the intervention strategies
In order to evaluate the intervention strategies we embedded them in a real design project, with a
similar number of actors (in Taiwan and UK) and of a similar duration to the first project. This time
the design brief was to design a world clock. It should be noted that both projects were
commissioned by Taiwanese manufacturers, the designers negotiated their contracts and the designs
were expected to be launched as products in the near future. Unfortunately the high ecological
validity of the studies means that any comparisons have to be treated carefully as we could not
control extraneous variables such as the familiarity of the actors with the technology, their linguistic
skills and the complexity of the design. In this study, the researcher, rather than just recording
problems, took a more active role in the project by implementing his intervention strategies. This
meant he actively looked for potential problem areas, alleviated spontaneous problems when they
arose (e.g. by offering technical and linguistic support) and checked to ensure agreements were met.
Meeting Discussion / Activities

Interventions

Informal verbal agreement

Make notes of any agreements

To do lists and actions

Verbal reminder of the actions to be
taken by each person and the deadline
for them

Minutes of the meeting

Record these agreements and distribute
to participants

During the meeting
After the meeting

Trace the actions and remind
Reach the deadline

Figure 2: Monitoring informal agreements
Figure 2 illustrates the nature of the actions the researcher undertook to support design meetings.
These are described on the right hand side of the figure. For example, once an informal verbal
agreement occurred, the researcher made notes and wrote down the ‘tentative agreements’ (Beer
and Stief, 1997). At the end of the meeting, the researcher reminded the participants of the
agreements, the actions, who was responsible for them and the deadlines. These were emphasised in
the minutes generated and distributed by the researcher. As a consequence, of these interventions
most were fulfilled.
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Figure 3: Breakdown incidence in the two studies

Figure 3 compares the number of breakdowns in the two studies (but note the caution above).
Similarly the number of actual problems was reduced from 50 in the first study to 15 when the
interventions were applied in case study 2.

Summary
In this paper we have outlined a general purpose method to identify, classify and trace problems
through the design lifecycle. It is believed that this method, applied to more case studies will enable
the design research community to achieve new insights into issues such as the reasons for design
drift, and bring about a greater understanding of ways to increase efficiency in distributed design.
The intervention strategies we have developed as a result of the analysis may be classified as being
one which has low cost and high impact. It is therefore ideally suited to small, international design
projects, which are of short duration and liable to run behind schedule. Typically such ventures
cannot afford a dedicated project manager. In such cases the design team itself needs to be aware of
potential problems it might encounter and be able to take remedial and preventative action to ensure
the design remains on course. We believe that the strategies outlined in this paper will therefore be
of benefit to design practitioners

Durling D. & Shackleton J. (Eds.) Common Ground : Design Research Society International Conference 2002, UK. ISBN 1-904133-11-8

12

References
Beer, Jennifer E. and Stief Eileen. 1997. The mediator's handbook. Gabriola Island, BC: New
Society.
Cleland, D.I.1994. Borderless project management, in D.I. Cleland and R. Gareis (eds), Global
Project Management Handbook, pp1-3 -1-15, New York: McGraw Hill.
Coates, M.O.1985. Project cost control. Management of International Construction Projects,
London; Institute of Civil Engineers.
Collins, Richard W. 1995. “CSCW: An opportunity for action research.” COOCS '95, pp. 162-167.
Milpitas, CA: ACM.
Eggington, B.1996. Multi-national consortium based project; improving the process. International
Journal of Project Management, 14, 169-172.
Enshassi, A.1994. The management style of multicultural construction managers in the Middle
East. In D.I.Cleland and R. Gareis (eds) Global Project Management Handbook, pp 24-1- 24-25;
New York, McGraw Hill.
Hetland, P.W. 1994. Toward untimate control of megaprojects in the North Sea, In D.I.Cleland and
R. Gareis (eds) Global Project Management Handbook, pp 30-1 - 3--21; New York, McGraw Hill.
Lee, L-C, Woodcock, A. and Scrivener, S.A.R. (1999), Breakdowns in the management of
international design projects, 6th International Product Development Management Conference,
University of Cambridge, July 5-6th , vol 2, pp. 689 – 700.
McDonough, III, E.F. and Kahn, K.B. 1997. Using 'hard' and 'soft' technologies for global new
product development, IEEE Engineering Management review, 25, 66-75.
Pandia, R.M 1994. International projects. Opportunities and threats In D.I.Cleland and R. Gareis
(eds) Global Project Management Handbook, pp 18-1 - 18-23; New York, McGraw Hill.
Schneider, A. 1994. Project management in international management teams. Instruments for
improving co-operation, International Journal of Project Management, 13, 247-251.
Scrivener, Stephen A. R., Urquijo, S. P., and Palmen, H. K. 1996. “The Use of Breakdown Analysis
in Synchronous CSCW System Design.” In CSCW requirements and evaluation, edited by P.
Thomas. London: Springer.
Tang, John C., and Isaacs Ellen. 1993. “Why do users like video?: Studies of multimedia-supported
collaboration.” Computer Supported Cooperative Work, 1: 163-196.
Woodcock, Andrée and Scrivener, Stephen A. R. 1999. “Multimedia Network Applications in the
Fashion Industry.” in Managing New Product Innovation, Edited by B. Jerrard, R. Newport and M.
Trueman. London: Taylor and Francis.
Woodcock, A. Lee, L-C., Scrivener, S.A.R. (2000), Communication and management issues in
international collaborative design, in S.A.R. Scrivener, L. Ball and A. Woodcock (Eds)
Collaborative Design, CoDesigning 2000, September 13th-15th, Coventry, pp. 369-379.

Durling D. & Shackleton J. (Eds.) Common Ground : Design Research Society International Conference 2002, UK. ISBN 1-904133-11-8

13

Durling D. & Shackleton J. (Eds.) Common Ground : Design Research Society International Conference 2002, UK. ISBN 1-904133-11-8

